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(54) ON-VEHICLE HYDROGEN STORAGE ALLOY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fill hydrogen into 
hydrogen storage alloys in a state that hydrogen storage 
alloys are mounted on a vehicle by selectively operating 

each of a cooling means when hydrogen is filled into 'a ..^^. '%-r, 

hydrogen storage alloys mounted on a vehicle and a 'V^^'i^i • 
heating means when hydrogen is desorbed from 
hydrogen storage alloys. 

SOLUTION: When hydrogen is filled, a connection port | ■.L-oFrnrte,- - 

13 is connected with piping 12 of a hydrogen cylinder 1 1 |f « C^^'y ^w 

and a valve of the hydrogen cylinder 1 1 1s opened. At the ^ 
same time as the opening, a change-over valve 35 is 
switched, piping 65 and a heat exchanger 37 are 
communicated, a cooling fan 70 is driven and the heat 
exchanger 37 Is air-cooled. At this time, also hydrogen 

storage alloys are cooled by cooling water within a water circulating system 30 by the heat 
exchanger 37 and hydrogen is absorbed. After a heater 41 is turned on, the change-over 
valve 35 is switched, the piping 65 and a bypass 39 are communicated and a temperature of 
the water circulating system 30 is raised when hydrogen Is desorbed, an opening and closing 
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means of a hydrogen supply system of a fuel cell is opened, hydrogen storage alloys are 
heated by circulating water and hydrogen is desorbed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The hydrogen-storing-metal-alloy system for mount which operates said 
heating means alternatively, respectively when it has a hydrogen storing metal alloy 
carried in a vehicle, the heat carrier circulatory system which is made to circulate 
through a heat carrier to this hydrogen storing metal alloy, and performs heat exchange 
with this heat carrier and said hydrogen storing metal alloy, a cooling means cool this 
heat carrier, and a heating means heat this heat carrier, said hydrogen storing metal 
alloy is filled up with hydrogen and hydrogen is made to emit said cooUng means fi:om 
said hydrogen storing metal alloy. 

[Claim 2] Said heat carrier circulatory system has a tank, said heating means is the 
heater by which internal organs were carried out to this tank, and said cooling means 
comes to have a heat exchanger and a cooling fan. At the time of cooling of said heat 
carrier Said heater is made off, said heat carrier is circulated to said heat exchanger, 
and air cooUng of this heat exchanger is carried out by said fan. At the time of heating of 
said heat carrier A hydrogen storing metal alloy system for mount according to claim 1 
which makes said fan off and is characterized by what said heater is set to ON for 
through said heat carrier at a bypass of said heat exchanger. 
[Claim 3] A hydrogen storing metal alloy system for mount according to claim 2 
characterized by what said fan's wind passes through the perimeter of said hydrogen 
storing metal alloy. 

[Claim 4] A hydrogen storing metal alloy system for mount according to claim 1 to 4 
characterized by what said cooling means operates alternatively when an end 
connection which connects an external source of hydrogen and said external hydrogen 
storing metal alloy is prepared further and this end connection is connected to said 
source of hydrogen. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hydrogen storing metal alloy 

system for mount. 

[0002] 

[Description of the Prior Art] Development of the vehicle of a fuel cell drive using 
hydrogen gas as fuel gas is desired from a viewpoint of ecology these days. As a tank for 
storage of this hydrogen gas, the thing using a hydrogen storing metal alloy is proposed 
from standpoints, such as a fill of hydrogen gas to capacity, and safety. 
[0003] A hydrogen storing metal alloy emits hydrogen reversibly with operating 
environment temperature or a perimeter hydrogen partial pressure. The process which 
emits hydrogen from a hydrogen storing metal alloy is endothermic reaction, and the 
process which carries out occlusion of the another side hydrogen is exothermic reaction. 
The example which uses such a hydrogen storing metal alloy as a source of hydrogen 
gas of the fuel ceU system for vehicles is indicated by the pubHcation-number No. 
192743 [ seven to ] official report. In the system of an indication in the above-mentioned 
patent official report, in order to make hydrogen emit efficiently from a hydrogen 
storing metal alloy, the heat accompanying the generation*of-electrical-energy reaction 
of a fuel cell is used. 
[0004] 

[Problem(s) to be Solved by the Invention] According to the system of an indication in 
the above-mentioned patent official report, to be sure, hydrogen can be efficiently 
emitted from a hydrogen storing metal alloy. However, in this system, it is not 
observing at all about filling up a hydrogen storing metal alloy with hydrogen. When 
the consumption of hydrogen is assumed in the practical vehicle of a fiiel cell drive, 
considerable capacity (weight) is needed for the tank of a hydrogen storing metal alloy. 
Therefore, it is not realistic to exchange one by one as a cassette type which can detach 
and attach a hydrogen storing metal alloy tank freely. 

[0005] When the tank for storage which has a hydrogen storing metal alloy is carried in 
the vehicle like the vehicle which carried the gasoline engine and the hydrogen residue 
decreased, the method which fills up a stopover and hydrogen at a place with sources of 
external hydrogen, such as a stand, is reaUstic. However, examination conventionally 
sufficient about the hydrogen storing metal alloy system of this onboard had not been 
made. Then, this invention aims at offering the hydrogen storing metal alloy system for 
mount which is sufficient for actual use. 
[0006] 

[Means for Solving the Problem] This invention is the made hydrogen storing metal 
alloy system for mount which should attain this purpose. The configuration is as follows. 
The hydrogen-storing- metal- alloy system for mount which operates said heating means 
alternatively, respectively when it has a hydrogen storing metal alloy carried in a 
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vehicle, the heat carrier circulatory system which is made to circulate through a heat 
carrier to this hydrogen storing metal alloy, and performs heat exchange with this heat 
carrier and said hydrogen storing metal alloy, a cooling means cool this heat carrier, 
and a heating means heat this heat carrier, said hydrogen storing metal alloy is filled 
up with hydrogen and hydrogen is made to emit said cooling means fi-om said hydrogen 
storing metal alloy. 

[0007] Thus, according to the constituted hydrogen storing metal alloy system, when 
cooUng of a hydrogen storing metal alloy demanded when filled up with hydrogen to a 
hydrogen storing metal alloy operates a cooling means, it performs. Moreover, heating 
of a hydrogen storing metal alloy demanded when making hydrogen emit from a 
hydrogen storing metal alloy is performed by operating a heating means. Therefore, 
hydrogen can be filled up with a condition of an onboard into a hydrogen storing metal 
alloy, carrying this hydrogen storing metal alloy in a vehicle. And hydrogen of a 
hydrogen storing metal alloy is emitted to a fuel cell etc. Although hydrogen gas emitted 
firom a hydrogen storing metal alloy was supplied to a fuel cell in the example, of course, 
it is also possible to supply this hydrogen gas to a hydrogen fueled engine. 
[0008] In the above, although especially a hydrogen storing metal alloy is not limited, a 
Ti-Fe system, Mg system, a La-nickel system, etc. can be used, for example. 
[0009] Although especially a heat carrier is not limited, either, it is desirable to use 
water from standpoints, such as cost. As a means to cool a heat carrier, coolers, such as 
a heat exchanger which circulates the heat carrier concerned, and a fan who cools this 
compulsorily, are used. In addition, this heat carrier can also be cooled using a cooling 
function of an air-conditioner of the vehicle interior of a room (refer to a 
publication-number No. 186711 [ seven to ] official report). In the example, an electrical 
heater was used as a means to heat a heat carrier. Also suppose that this heat carrier is 
heated using a heating fiinction of an air*conditioner of the vehicle interior of a room 
like a cooling means. 

[0010] In order to improve effectiveness of an activity filled up with hydrogen from the 
exterior to a hydrogen storing metal alloy, when an end connection of a hydrogen 
storing metal alloy is connected to an external source of hydrogen, it is desirable to 
control so that a cooling means serves as ON (a heating means is ofO automatically. 
[00 11] [Example] Hereafter, the example of this invention is explained. Drawing 1 of the 
firont view of the hydrogen storing metal alloy system 1 of the example of this invention 
and drawing 2 is the same, a plan and drawing 3 are the same, and a side elevation is 
shown. The profile configuration of the hydrogen storing metal alloy system 1 of an 
example is carried out from the main part section 3 of a hydrogen storing metal alloy, 
the hydrogen restoration system 10, the hydrogen desorption system 20, and the water 
cycle system 30. 

[0012] The main part section 3 of a hydrogen storing metal alloy has contained the 
hydrogen storing metal alloy (Ti-Cr system) in a case 4, and the internal organs of 
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cooling and the hot plate (not shown) which was open for free passage in the water cycle 
system 30 are carried out in it. The sign 6 of drawing is the entry of the water as a heat 
carrier, and a sign 7 is the outlet. 

[0013] The hydrogen restoration system 10 connects and has the end connection 13 in 
the piping 12 extended from the external source of hydrogen (hydrogen bomb 11), and 
introduces hydrogen into a hydrogen storing metal alloy. The check valve 14 is formed 
in the hydrogen restoration system 10, and when the end connection 13 is opened wide, 
penetration of exterior air is prevented. It connects with the fuel-supply system of a fuel 
cell etc., and the hydrogen desorption system 20 supplies the hydrogen emitted from the 
hydrogen storing metal alloy to the fuel-supply system concerned. Closing motion of the 
hydrogen desorption system 20 is controlled by the closing motion means of the 
fuel supply system which is not illustrated. 

[0014] The water cycle system 30 is equipped with a tank 31, the circulating water 
pump 33, the change bulb 35, the heat exchanger 37, and the bj^ass 39. A tank 31 is 
formed in the bottom of a case 4, and the heater 41 is inserted in it. A sign 43 is the 
thermoregulator of a heater and, thereby, carries out the temperature up of the water in 
a tank 31 to a desired temperature. A circulating water pump 33 sucks out the water in 
a tank 31 through piping 61, and sends it into the entry 6 of circulating water through 
piping 63. 

[0015] The discharged water reaches the change bulb 33 through piping 65 from the 
circulating water outlet 7 of a case 4. The change bulb 33 makes piping 65 and a heat 
exchanger 37 open for free passage at the time of hydrogen restoration. On the other 
hand, piping 65 and a bypass 39 are made to open for free passage at the time of 
hydrogen desorption. The heat exchanger 37 and the bypass 39 are connected with 
piping 67, respectively, and piping 67 is connected with the tank 31. 
[0016] Next, actuation of the hydrogen storing metal alloy system 1 constituted in this 
way is explained, (at the time of restoration of hydrogen) An end connection 13 is 
connected to the piping 12 of the hydrogen bomb 11, and the bulb of the hydrogen bomb 
11 is opened. Change the change bulb 35 to it and coincidence, piping 65 and a heat 
exchanger 37 are made to open for free passage, the cooling fan 70 as a cooling means is 
driven, and air cooling of the heat exchanger 37 is carried out. This circulates through 
the water in the water cycle system 30 with operation of a pump 33 with the case 
4-piping 65-heat exchanger 37-piping 67-tank 31 of a tank 31-piping 61-piping 
63"hydrogen storing metal alloy. At this time, circulating water is cooled by the heat 
exchanger 37 to a desired temperature (for example, 40 degrees C or less). It will be 
cooled with this circulating water and a hydrogen storing metal alloy will carry out 
occlusion of the hydrogen. 

[0017] (at the time of emission of hydrogen) While setting the heater 41 as a heating 
means to ON, the change bulb 35 is changed and piping 65 and a bypass are made to 
open for free passage. This circulates through the water in the water cycle system 30 
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with operation of a pump 33 with the case 4"piping 65-bypass 39-piping 67-tank 31 of a 
tank 31-piping 61-piping 63"hydrogen storing metal alloy. After the temperature up of 
the temperature of the water cycle system 30 is carried out to a predetermined 
temperature (for example, -10 degrees C or more), closing motion ****** of the hydrogen 
supply system allotted to the hydrogen desorption system connected to the hydrogen 
supply system of a fuel cell is opened. By this, it will be heated in a hydrogen storing 
metal alloy with circulating water, and hydrogen will be emitted more. 
[0018] The temperature of said request does not change by various factors, such as the 
property of the hydrogen storing metal alloy to be used, and actuation environment, and 
is not especially restricted to the above-mentioned temperature. 

[0019] This invention is not limited to explanation of the gestalt of implementation of 
the above-mentioned invention, and an example at all. It does not deviate from the 
publication of a claim but deformation modes various in the range this contractor can 
hit on an idea of easily are also contained in this invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Drawing 1 is the front view showing the hydrogen storing metal alloy 
structure of a system of the example of 1 of this invention. 
[Drawing 2l Similarly drawing 2 is a plan. 
[Drawing 3] Similarly drawing 3 is a side elevation. 
[Description of Notations] 

I Hydrogen Storing Metal Alloy System 
4 Case of Hydrogen Storing Metal Alloy 
10 Hydrogen Restoration System 

II Hydrogen Bomb 
13 End Connection 

20 Hydrogen Desorption System 

30 Water Cycle System 

33 Pump 

35 Change Bulb 

37 Heat Exchanger 

39 Bypass 

41 Heater 

70 Cooling Fan 
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